INTRODUCTION 69
Antimicrobial resistance, particularly antibiotic resistance in bacteria, is a global 70 threat, making antimicrobial stewardship (AMS) programmes necessary in all hospitals 71
worldwide [1-3]. A recent review conducted by ESGAP (ESCMID Study Group for 72
Antimicrobial stewardship) authors found that many definitions exist for the abbreviation 73 AMS [2] . The authors suggested that it is best to view the collective daily actions within AMS 74 as a strategy, and they proposed the following definition: "Antimicrobial stewardship is a 75 coherent set of actions which promote using antimicrobials in ways that ensure sustainable 76 access to effective therapy for all who need them" [2] . The absence of a universal definition 77
for AMS combined with a lack of international guidance and standards are among the many 78 barriers to the implementation of these programmes globally, especially in low and middle-79 income countries (LMICs) [2, 4] . In North America, Europe, and Australia, collaborative 80 groups have identified, through a consensual approach, core elements considered essential for 81 successful AMS programmes [5] [6] [7] [8] [9] . These core elements, often bundled into checklists, offer 82 healthcare providers a pragmatic and measurable means of developing, implementing, and 83 measuring the impact of hospital AMS programmes. Their applicability, contextual relevance, 84 and value in other geographies, cultures, and resource settings, particularly LMICs, have not 85 been previously explored. 86
Our objective was to identify existing core elements for hospital AMS programmes 87 and assess their broader global relevance. This was done by undertaking a literature review 88 followed by a structured consensus procedure involving experts.
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METHODS 90
Our objective was to identify a set of core elements and their related checklist items 91
[10], describing the essential and minimum standards for AMS programmes in hospitals 92
worldwide. 93 94
Group of experts 95
The steering committee (CP, FB, ASL, AT, SG, RL) invited 15 experts (all other 96 coauthors) to participate in this study. Experts from different backgrounds (infectious diseases 97 specialists, clinical microbiologists and clinical pharmacists) were selected based on their 98 recognized expertise in AMS across various geographic settings in six continents (North 99 America = 2, South America = 2, Europe = 5, Africa = 2, Asia = 3, Australia = 1), all having 100 extensive hands-on experience with AMS in LMICs and most of them serving as experts for 101 health authorities and policy-makers on the AMS topic. 102
103
Literature review and website search 104
In August-September 2017, the steering committee (six researchers) performed a 105 narrative literature review of PubMed with the following key words: (antibiotic or 106 antimicrobial) and stewardship and (review or guidelines or standard or core or checklist), in 107 addition to a website search (relevant agencies and organizations, such as World Health 108 Organization (WHO) or European Centre for Disease Prevention and Control (ECDC), to 109 search for existing core elements for hospital AMS programmes. Only reviews, 110 guidance/guidelines and consensus documents were included. Additional references were 111 identified by the 15 experts, with no language restriction (all authors assisted with translation 112 when required). Data was extracted by two junior researchers and double checked by two 113 senior researchers. Based on the final list of references [3-50], the steering committeeM A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT compiled summary tables (listing all core elements and checklist items found, with their 115 corresponding references), which were made available to the experts. CP and SG developed 116 an initial set of core elements and their related checklist items, to be assessed by the experts, 117 based on the summary tables, selecting the elements and items they thought might be relevant 118 worldwide. A core element was defined as a broad category of actions/a strategy within an 119 AMS programme (e.g. Education), whereas checklist items described specific 120 actions/interventions within a specific core element. Several checklist items were then listed 121 under each core element. 122
123
Consensus procedure 124
The list of core elements and checklist items based on the literature review and the 125 website search (as well as the detailed summary tables) was presented to the group of 15 126 experts for a modified Delphi consensus procedure [51], consisting of two surveys (first and 127 second rounds). Invitation to participate in the survey was sent by email. A teleconference 128 was organised early November by the steering committee, to explain the objectives and 129 methods to all experts, and reply to their questions. 130
For the first round (November 2017), the list of core elements and checklist items 131 were converted into an internet-based questionnaire using SurveyMonkey (Palo Alto, 132
California, USA). Respondents were asked to select all core elements and checklist items they 133 felt were essential worldwide and should be part of AMS programmes in all hospitals and in 134 all countries, using a "yes/no" option; a "comments" box was provided for each element/item, 135 including suggestions for rephrasing. Elements and items were (1) selected if agreement was 136 ≥80% (i.e., 12 experts or more); (2) held for reassessment during the second round if 137 agreement was between 70% and 79% (11 experts); (3) rejected if agreement was <70% 138 (fewer than 11 experts). Experts were also asked to suggest new elements and items forM A N U S C R I P T
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further assessment, in addition to rephrasing. Newly suggested elements and items were 140 considered for inclusion in the second round if at least three experts made the same 141
suggestion. 142
During the second round (December 2017), all previously accepted, newly added, and 143 rephrased elements and items were presented in a second internet-based questionnaire, which 144 was sent to all experts who had participated in the first round. Experts were asked to rate the 145 newly suggested items and the items held for reassessment, as well as to choose the best 146 phrasing when appropriate (the selected phrasing was the one with >50% agreement). A 147 "comments" box for open-ended feedback was available for all elements and items. 148 M A N U S C R I P T
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RESULTS
149
Literature review and website search 150
We identified 48 relevant references (written in Chinese, English, French or Spanish) 151
[3-50] and came up with an initial set of 7 core elements and 29 checklist items. 152
153
Consensus procedure 154
All 15 experts participated in the two rounds of the survey. During the first round, all 155 7 core elements were selected, as well as 27 out of the 29 checklist items, while 1 item was 156 held for reassessment, 1 was rejected, and 2 additional items were newly suggested by 3 157 experts. Rephrasing was suggested for 27 elements/items, and comments were added for 14 of 158 them. During the second round, 2 out of 3 items were selected, and the final phrasing was 159 decided upon (newly suggested phrasing was chosen in 20 out of 27 cases). The procedure is 160 
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DISCUSSION 168
Based on a pragmatic literature review and a structured consensus procedure, we 169 developed minimum core elements and checklist items that could be relevant to hospital AMS 170 programmes worldwide. Even though most of these checklist items may not currently exist in 171 most hospitals in low-income countries, we included all of them on the list because our main 172 objective was to identify universally relevant, essential elements and items based on the best 173 available evidence. These 7 core elements and their related 29 checklist items could be 174 adapted and adopted locally depending on factors such as clinical setting and resource 175 availability. They provide a baseline of key elements required to start hospital AMS 176 programmes, and could be further modified and used for accreditation/certification, 177 benchmarking, or scrutiny/performance purposes [52, 53] . We were purposely as generic as 178 possible in the phrasing of elements and items so that countries could adapt them to their own 179 situations, for example regarding the composition of AMS teams. 180
When comparing our 7 core elements and 29 checklist items with the list developed by 181 the Centers for Disease Control and Prevention (CDC) in the United States, we found that 182 both lists of core elements are very similar in content, even though the phrasing is different 183
[6]. The CDC also validated 7 core elements: leadership commitment, accountability, drug 184 expertise, action, tracking, reporting, and education [6] . The CDC developed a shorter list of 185 22 related checklist items [6], 12 of them being quite close to the checklist items we selected. 186
Our list of 29 checklist items is, however, both more comprehensive and more generic, 187 reflecting our objective of being relevant to any hospital worldwide. In conclusion, we propose here an evaluation framework for hospital AMS 206 programmes that could be relevant across both resource-rich and resource-limited contexts. 207
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